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1. Title of the Invention 
WAVED FRICTION PLATE 



3. Detailed Description of the Invention 
[Application Field in Industry] 

This invention relates to a friction plate for use in a 
clutch, brake or the like. The friction plate can be arranged 
in an automatic transmission for an automotive vehicle, an 
agriculture or construction machine or the like such that the 
friction plate is brought into hydraulic or mechanical 
engagement with a counterpart separator plate, for example, to 
transmit or cut off drive power or to hold a rotary member without 
rotation . 



(Embodiments) 

FIG. 2(A) is a front view of a friction plate according 
to the present invention, and FIG. 2(B) is a side view of the 
friction plate as viewed in a direction R in FIG. 2(A). A 
friction lining 41 of a waved, groove-free friction plate 4 is 



JUM63-198837A 



bonded to a core plate 42 which is provided on an inner periphery 
thereof with splines. In the illustrated embodiment, the 
friction plate 4 is waved such that portions A are formed as 
crest portions and portions B between the adjacent portions A 
are formed as trough portions (specifically, six crest portions 
are formed) . As is envisaged from the drawings, the crest 
portions w^, W2, W3, W4, W3, Wg protrude by H from a reference line 
S while the trough portions S^-Sg lie on the reference line. 

FIG. 3(A) is a front view of a waved, grooved friction 
plate provided with grooves on a friction lining, and FIG. 3(B) 
is a side view of the friction plate as viewed in a direction 
R in FIG. 3(A). Numerals 4, 41 and 42 also designate the 
friction plate, the friction lining, and a core plate with 
splines formed on an inner periphery, respectively. In the 
illustrated embodiment, grooves 43 are formed. This 
embodiment is, therefore, similar to the embodiment of FIGS. 
2 (A) and 2 (B) in that the friction plate is provided with crest 
portions w^-w^. 
(Effects) 

Since the friction plate according to the present 
invention is provided with a wave consisting of plural 
crest-trough combinations, any sudden change in compression 
load can be absorbed by the spring action of the wave and, when 
the compression load is released, the friction plate forcedly 
pushes off the counterpart separator plate, with which the 



JUM63-198837A 



friction plate has been in close contact, owing to the spring 
action of the wave. As is illustrated in the graph of FIG. 6, 
the friction plate according to the present invention can reduce 
drag torque during idling. In FIG. 6, drag torque T is plotted 
along the ordinate while rotational speed N is plotted along 
the abscissa. Curve A corresponds to a flat plate without 
grooves, curve B a flat plate with grooves, curve C a waved 
plate without grooves, and curve D a waved plate with grooves. 

A waved friction plate with grooves makes it possible to 
improve heat resistance as is shown in FIG. 7, in which the 
average rage of absorbed energy (kgf -m/cm^- s) is plotted along 
the ordinate and the inclusion or non-inclusion of oil grooves 
is indicated along the abscissa. Bar A corresponds to a waved 
friction plate without oil grooves, while bar B corresponds a 
waved friction plate with oil grooves. 

Formation of grooves on a flat plate can reduce drag 
torque by 20 to 25%. Formation of a wave without grooves can 
reduce drag torque by 40 to 45%. Further, formation of a wave 
and grooves in combination leads to a reduction as much as 4 5 
to 55% in drag torque. 

In addition, formation of oil grooves on a waved friction 
plate makes it possible to increase by 10 to 20% the average 
rate of energy absorbable by the friction plate or its 
counterpart separator plate. 
(Advantageous Effects) 
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As the waved, groove-free friction plate according to the 
present invention has such construction and effects as 
described above, its use especially in an automatic 
transmission for an automotive vehicle is effective for 
reducing a shock which occurs upon engagement, so that the ride 
comfort of the automotive vehicle can be improved and a 
reduction in the efficiency of power transmission can be made 
smaller. Accordingly, the fuel economy and performance of the 
automotive vehicle can be improved. Like the waved, 
groove-free friction plate, the waved, grooved friction plate 
according to the present invention is also effective in making 
improvements in the fuel economy and performance of an 
automotive vehicle and also in externally releasing friction 
heat which is produced upon engagement and hence making 
improvements in the durability of the automotive vehicle. 
4. Brief Description of the Drawings 

FIG. 1 is a cross-sectional view of a wet multiplate 
clutch; FIG. 2(A) is a front view of a waved, groove-free 
friction plate, and FIG. 2(B) is a side view of the friction 
plate as viewed in a direction R in FIG. 2(A); FIG. 3(A) is a 
front view of a friction plate according to another embodiment, 
and FIG. 3(B) is a side view of the friction plate as viewed 
in a direction R in FIG. 3(A); FIG. 4(A) is a front view of a 
conventional friction plate, and FIG. 4 (B) is a side view of 
the friction plate as viewed in a direction R in FIG. 4 (A) ; FIG. 
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5(A) is a front view of another conventional friction plate, 
and FIG. 5(B) is a side view of the friction plate as viewed 
in a direction R in FIG. 5(A); FIG. 6 is a graph showing drag 
torque; and FIG. 7 is a graph showing the average rate of absorbed 
energy. 
Legend 

1 .... drive gear, 2 .... clutch drum, 

3 .... separator plate, 4 .... friction plate, 

41 .... friction lining, 42 .... core plate, 

43 .... grooves, 5 .... clutch hub, 

6 .... oilway, 7 .... piston 



5 



NW-5 1 2 6 



® B :^ m ^ n fr {jp) &^mW}mihm^jm 
® 'J^mn^^^^^ c u ) 0g63- 1 98837 

©Int.CI/ lajglJSe-^ m^^S«^ ®'2m PS*P63^(1988)12H21B 

F 16 D 69/00 2125- 3 J 
13/62 6814- 3 J 
A -6916- 3 J g^gg^t (± 

®ll B362- 90200 

®te P »g62(1987)6flnB 

®% ^ * j(i ^ s 2: ?f^;i|]9rBismF^«'^&pr874 



(3) ffirsci<;O^3i~-y(7>^:ii-:/aj^?S5ii:0,03'- 



;>-^^rc{HOifiim m 3 !5i|Ai±mi«^^7 U ^ 3 
vyix-- hc;>TE®g]^ t^3|g|B«^3iaA^ ROT 

VT'u- h£7)IElBg!^ ^4ElB>j:m4!aA^R:?? 

^^-t^^y-c^^^ 

W^<^W9i. 1 K7^y**T. 2 

v^Vyix^ 3 -trv^u — t^yu— 4 

y 4 1 mi^lvt^ 4 2"- 

'•VLi45x 4 3 ^ A 5 ^ 7 *y -^^^y, 6 




^m^m m^eS- 198837 



® ^j^m^m^ffim^m < u ) mes- 1 98837 



©Int. CI." 

F 16 D 69/00 
13/62 
65/12 



21 25- 3 J 
6814-3J 
A -691 6- 3 J 



08^63^(1968) 12^ 21 B 



® 0362- 90200 
©m P PS62(1987)6^I1B 

^m± te^/K ^3« 



(2) 




m m m 

1 . %U<D^W 

(1) ^ 7 y -3^ , 7* u — 4^ ^ tc: ffl t> n -5 7 »; ^ 

-7**<Jf^;iK$tiTI.^-5C:<»:^#m<i:-r-5'l?*-7' 
f't ^ § •/ L 7 y ^ 3 7" P — h . 

(2) fill la 0 <; * — 7* © a. — 7* Oi 0 3 ~ 

(3) mJ 5fi © -t; a. — 7' ® J. - 7* lii © $ « 

0. 0 3 — 0. 5iiimT-$>*Ci^!f*fgt<»:-r<5Hfrge 

iiffli5fs^^it4t0iBHim 1 iRseac© ^ * ~7*{* 

S tft 5 •/ b 7 'J ^ •> 3 V 7* U — h , 

(4) m.mmMm:mint^<Dmmm \ 

le ® © A — 7' ('t ^ § y* 7 U ^' •> 3 7* u — 



1 



401) 



(3) 



<2:m^m Hgfnes- iqsssz 



1^ JCj$i^-r-€CD!^m^«t}#Lo-:>ilflf^tt^lp]-b$ 

•\t ^ m m-Ts m ^ ^ Biif tz z t ^ ^ ir ^ 

3 % S tt ^ 7 y ^ . 7* U — + ^ ffl (?) tl -5 

# « 2? ^ y f - CD liS; * 31 1 En? Si 91 ^ ^ , lil t;: *j 

t'' T > 1 tt K -> 7* +• T . 2 « ^ ^ V 5=- K ^ a» , 
3 « -fe — 7" — ^ . 4 « 7 'J 2? 3 V7' \y 

- h . 5 tt 2? ^ y ^ >N 7' t? o T . fft ;^ * ii 

J&?Aiffil^ 6 ©)ErA 13 ck r> T f;^ h 
^7*|ipj£Ls -b^N*u-:^'7*U'— h3<!:7«J^> 




2 



(4) 




h 3 « i^' 7 y ^ r V A 2 t;: . X 7 'J ^ > 3 y 7* U 

^ -7 V ^ K -7 i» 2 *^ ^> ^ 5 v ^ 7' 5 ii $ n 

3 y 7* - \^ iz^iBfSiy' u~ h *>ffl ^ ti T A: , 
m 4 la ( A ) tt (te ^It o ^tl « i; i/ 3 > 7- u 

- h ® jEMl^s m 4 11 ( B ) W (A) ^R^jJ^ib- 

i^ru-h. 41' tt-eo^^W. 42' iir*i;?it::x 
3^5121 (A) tt(i£5i^03ptH/j:7';^'i'3yru' 

- h (Dmf£m(DiEmm. m 5 m ( b ) « ( a ) «^ 

tzi>(DX'$> i&j. 42 ' i)<i\j'm X $> ^ z <t itmm 

T- -5 . 

C c: ® % S ^ L J; 7 i f 5 Pol I® 3 



3 



411 



(5) 



^m^m BSfP63- 198837 



ThT © if y T ^ V X 4> X '-t - ^ ® {pl*?, T jii' WS/h 

{± ^ Ie ( 7 'J i/ 3 >' 7* U - h <!; ffl ^ ffilj -k ys- 

~ ^ r - h ^ <DTi\izmi<im^i><2c> ^ t B ) 

tj£ ^ © ^ iH r u — h , ^ •> X « y u — 

( rais * « 15? -r « «> 0 ¥ s ] 

C 0 % |g . t<£ ^ ® :^ ^ ft? m ^ -5 /2 «> C s -.^ 
^ > a y y h izm&. ( » * U < ti 3 ~ 1 5 ) 




4 



(6) 




boiEffiH. m2m (B) it (A) *R:*rHi|*>t> 

y' « 7 y •> 3 y r ^ — h 4 i± ia (Jjj -e a 
cdSP:^*>i1Jx a i a CD ^jTbT© B CD gp^d^^S^ i « s 

*<J^^ $ *LT ^r^ S « 11*^ ^>^3!)^5 ck a. — 7* 

w, wz W3 w« ws W6 J!)^ S^f^ S i)^ i>, H td If 

msia (A) tt^^ttjc $ wr 5 *-7' 
msiEi (B) tt (A) ^R:^inj*>^j^fciHmia 

T' $> T > li 4 7 V <> 3 y 7* P — h . 4 1 

4 2 tti*iJ?Itc;^ 7'-7 :/^&•*^■r-5/6 
«^ * L X El ^ CD ^0 -e « 5 V 4 3 ^ =fir T s , 

m 2 ^ CD i P] «i -e Jb s , 



5 



413 



17) 




^^m^m Hg^63- 198837 



^fflSo-fe^N-u-^^ru - h*^flHJ6<itr}«pbj!ii[-rfc 

T Wj §1 S -r *) h ^l/jJ' T\.tl|*iht3 0$£iS(N ^ i 
B :5r- Ifl -e ^ •/ fe «3 V C l± * - 7* # T- § V tl L . 

'I; a. — 7* ^ ^ V (rf § <D 7 ^ •> 3 y 7* U — h 

Tg^S. |g7igi±. ;t T ic: ^ fej I& JR X -ru +* $ 

(kgf .m/ciJ.s) . m^VL^^^ '/ <Dmm=^ t 
*> . A « J. — 7' M § T- ^ ■/ L . B « J. 
- yf't ^ T- $ V ife «9 CD ^ . ^ ^ ^ L T -S o 

m 7* u ~ h $ y* * M It 5 i 51 # r *3 h 




6 



(8) 




(Dm-^lt 4 0~5 0 to tz ^ :u — y' t K / CD 

m:^i:itif^^. 4 5 — 5 5 « S , 

§ V* ^ 55 S d i ck 7 'J •> 3 yy'Xy— h s. 

ffl ^ -fe /N- U — 7* U — ^ CO ^ IR iR X 4- 
lix 10-'2 0%^<«-S, 

Cstl; IP^) 

InlJt ^ tt S . 't' i — 7* M ^ rifi 5 y ft i= ® -7 'j ^ 

3 y 7* u — h ti i - 7'/^ § rrt $ y /X I. <t im m 
4 . IEI®®®#J5:Sinj 



7 



(9) 



^m^m Bg^D63- 198837 



a y y - h (DjEmm. m 2m (b) itm 2 m 

(A) *R:^riKi*>6*fci!ifjffiig. msEi (a) « 

(B) «m3 1I (A) * R :*rFtiJ*-^^/cfi!|HaEl^ 
1840 (A) ttlt3fc®7U^'i/3:;'7rt'-h© 

lEffiBi. m4iii (B) itm^m (a) •^R:fr[io;b> 

yru-h®XiI«:^iJ®iEffill. msBl (b) ttm 

5 ig (A) * R :^ 1^1 *^ «^ ^ fliij M n , memim] 
n o m m 

\ - V =7 ^ y 'df-r . 2 - if ^ y ^ V ^ 

3 — -fe ^N* p — 7* u- — h . 4 ••• 7 'J •> 3 y 7* 

4 1 -^^tt. 4 2••♦/C^te. 

4 3 - $ y\ 5 ••• ^ V y ^ 7\ 6 - ^ jjfi . 
7 - t.* X h y 

ffl A 

#®± ( 8 1 0 7 ) f£/T >|c ytl^ ^^^i;^ 





8 



(10) 




417 



(11) 



^m^m 0SfD63- 198837 




(12) 




•4 1<) 
•^Iiab;5- 1 9883T 



(13) 



^mWm HSfP63- 198837 




420 

M-:ll!li.:'> - I 9 883 7 



(14) 




